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INTRODUCTION 

This collection of data on airfoils has been made from the published reports of a number of 

the leading aerodynamic laboratories of this country and Europe/ The information which was 
originally expressed according to the different customs of the several laboratories is here pre- 
sented in a uniform series of charts and tables suitable for the use of designing engineers and for 
purposes of general reference. 

It is a w^ell-known fact that the results obtained in different laboratories, because of their 
individual methods of testing, are not strictly comparable even if proper scale corrections for 
size of model and speed of test are supplied. It is, therefore^ imwise to compare too closely the 
coefficients of two wing sections tested in different laboratories. Tests of different wing sec- 
tions from the same source, however, may be relied on to give true relative values. 

The absolute syst-em of coefficients has been used, since it is thought b^^ the National Advisory 
Committee for Aeronautics that this system is the one most suited for international use and yet 
it is one from which a desired transformation can be easily made. For this purpose a set of 
transformation constants is given. 

Each airfoil section is given a reference number, and the test data are presented in the form 
of curves from which the coefficients can be read with sufficient accuracy for designing purposes. 
The dimensions of the profile of each section are given at various stations along the chord in 
per cent of the chord length, the latter also serving as the datum line. When two sets of ordi- 
nates are necessary, on account of taper in chord or ordinate, those for the maximum section 
fat center of span) are given on the iudividual characteristic sheets, while those for the tip 
(dotted) section are given in separate tables, page 375. The shape of the section is also shown 
with reasonable accuracy to enable one to more clearly visualize the section under consideration, 
the outside of the heavy line representing the profile. 

The authority for the results here presented is given as the name of the laboratory at which 
the experiments were conducted, as explained under abbreviations, with the size of model, 
wind velocity, and year of test. 

TRANSFORMATION CONSTANTS 

For the convenience of those who prefer to use a system of units other than the absolute 
system, there is given below a table of transformation constants based on the standard condition 
adopted by the National Advisory Committee for Aeronautics of — 

Temperature -15^ C. =59^ F. 
Pressure =760 mni Hg. ==29.92 in. Hg. 
Humidity = 0. 

Gravity -9.S0665 m/s^ =32.1740 ft./sec." 



I A previou'^ collection of airfoil sections numbered 1 to 623 and Cbarfs 1 to 16 may be found m N'. A. C. A, Reports Nos. 93, 124, IS2, and 244 
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thus giving values of specific weight of air 

17=1.2255 kg/m^ =0.07651 Ib./ft.^ 

and of density 

p =0.12497 in the French engineering or kilogram, meter, second system. 
Or p =0.002378 in the English or pound, foot, second system. 



In absolute units P = CV^pl2 

In kg/m^ (m/s) P.;;^.0625 OV^ 

In kg/m^ (km/h) P =.004822 CV^ 

Inlb./sq. ft. (ft./sec.) P=.001189 OV^ 

Inlb./sq. ft. (mi./hr.) ..^ ^=^.002558 OV^ 



(Note that these constants are half as ]arge as those used in Reports Nos. 93 and 124 and that the absolute 
coefficients used in this report are twice as large as the old coefficients. See Report No. 240 regarding change in 
absolute coefficients.) T' 

INDEX 

Three separate types of index are given— chart indexes which make it possible for a designer 
to select the wing section most suitable for the particular design in which he is interested; a 
group index which is arranged by countries and laboratories atwhich tests were conducted, each 
section also being designated by a reference number; and an alphabetical index. 

CHART INDEX 

In order that the designer may easUy pick out a wing section which is suited to the type of 
airplane on which he is worldng, four index charts are given which classify the wings according 
to their aerodynamic and structural properties. In the charts of this report a lower-case letter 
is placed adjacent to the reference number giving T7 values, so that a pomparison can be made 
without referring to the individual drawings. In this value F represents the wind velocity in 
feet per second and I a linear dimension, the chord length in feet. 

In chart No. 17 the mmmium drag, Cd is plotted against the LfD at one-fourth the maxi- 
mum lift, Ol, This chart should be used in choosing a wing section for a high-speed au'plane, 
the wing sections bemg more suited for this use the farther they are from the lower left-hand 
corner. 

In chart No. 18 the mean spar depth, is plotted against the ]naximum lift, Cz,, in order to 
show the possible strength and lightness of the wing structure. The higher the maximum 
lift coefficient is the smaller will be the wing area and the lighter the structural weight, and in 
the same way the greater the depth of the spars the lighter will be their weight, so that the 
sections the greatest distance from the lower left-hand corner will give the lightest and strong- 
est wiags. The ''mean spar depth is obtamed by assuming the spars to be located, respectively, 
at 15 and 60 per cent of the chord, and by dividing the sum of their thicknesses, in per cent of 
chord length at these points, by 2. In the case of sections tapered m ordinate or chord, or both, 
the mean spar deptli of the maximum section (section at center of span) is taken in per cent 
of the constant-chord for the ordioate taper, and of the mean chord for the chord taper, altliough 
accompanied, in certain airfoils, with an ordinate taper. 

In chart No. 19 the maximum LfD is plotted against the maximum lift, Cl, which is of 
use m choosing the wmg section for a slow and efficient airplane. In the same way as before 
the sections farthest from the lower left-hand comer are the best for this purpose. 

In chart No. 20 the L/D at two-thirds the maximum lift, 0^ is plotted against the maxmium 
lift, Ci,. This chart can be used for choosing a section that w^ill give an efficient climb or a 
long range at cruismg speed. The best sections for this purpose will be farthest from the low^er 
left-hand corner of the chart. 
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Langley Memorial Aeronautical Laboratory (N. A. C. A.), U. S. A 

Washington Navy Yard, S. A___ 

Engineering Division, McGook Field, U. S. A 

Royal Aircraft Establishment^ Great Britain 

Service Technique de rAeronautique, France 
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Size of aodfil: 48" x 8" 

Wind TftlDoity: 60 ft./seo. 
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Size of model; 39. 37" x 7.874" 

Wind velooi-ty: 98.4 ft, /sec. 

Wbere tested: G^ttingen D&te: 1926 
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Size of model: 39. 37" x 7,574" 

Wind Telocity: 98.4 ft. /sec. 

Where tested: Gottinfjen Se.te: 1936 
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Size of »od9l: 39«37" x 7.674" 

Kind Tdooity: 90. 4 ft./sM, 
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Size of model: &9.37» x 7.874" 

Wind velocity; 9B.4 ft. /see. 

Where tasted: oSttlngen Eate: 1936 
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Size of sodel: 39.37* x 7.874" 

Wind velocity: 98.4 ft./aec. 

there tested: Gottingen Date: 1936, 













.36 




.34 




02 




.30 




.2S 




.26 






a 


.24 




.22 






,20 












•IS 






*> 

(3 


.16 








.1!* 


v» 




i> 


.12 


0 
t> 








ai 


.10 


U 

Pi 


.OS 




.06 




.04 




.02 




.00 





2S 

26 

24 

22 

20 

^18 

016 

glif 
•J 

Sio 

6 
1^ 
2 
0 
-2 
-4 



1£ 




LV«R 


30^ 
0 










V 
















0 

It 

h 

10 
15 

20 
30 
40 
50 
60 
70 
60 
90 
95 
100 


3.9S 
5.65 
6.80 
3.35 
9.75 
10.25 

11, as 

13,90 
13.85 
13,80 
13.90 
11.40 
9.30 
6.65 
3.50 
1.70 
0.00 


2.95 
1.45 
0.85 
0.35 
0.10 
0.00 
0.10 
0.35 
1.15 
2.05 
3.65 
3.05 
3.00 
3.45 
1.50 
1,90 
0.00 
















































































S 


































































































l.t' 














































1.4- 


b20 

a 

ho 

0 
n 

^70 

|oo 

(1* 






























































u 


































1 
























CP 




















. 0 
































I. 


45 

0 
u 








































/ 




























/ / 


























,6 




































p 


























1, 


































0 
































.2 - 


c 
































u 














































Kaae of 


sec 


tlon 


I Gittln 




601 
















Size of aod 
Wind Telooi 


el: 39. 37* X 7,874" 

ty: 98,4 ft./ioc. 

d: Gottingen Dcte: 1936 












-.a 


Where teste 



Anel« of Att&ck i& Degrees. 



36 

3^ 
02 
.30 
.2ft 
.26 

.22 I 
.20 I 

a 

.14H 

«> 

.12 S 

bar 

.10 s 
.08 

.06 
.04 

.o^ 
,00 



RSFEREKCE HO. 663 



percent of Chord 



-2 0 2 4 6 S 10 12 14 16 IS 20 
An^e of Attack in Degrees. 



< 1 UP'R 




30 

^^20 

a 0 

u 
0 




























0 

h 

10 
15 

20 
30 
40 
50 
60 
70 
SO 

90 

95 

100 


3.75 
S.&D 
6,95 
9.10 
10.85 
13.35 
14,15 
15,40 
16,55 
15,35 
15,10 
13.15 
10,60 
7,75 
4,40 
3,50 
0,40 


3.75 
■ 1.50 
1.00 
0.40 
0.10 
0.00 
0.05 
. 0.3S 
0.95 
1.35 
1.00 
• 0.40 
0.00 
0.00 
CIO 
0.25 
0.40 






















































; 








































































































































































1.6- 














































l.V- 


0 

S 

b20 
c 

ho 

u 

^6c 
^70 

S90 
S 

goo 

u 

t^t 


























Cl 




































.J 


































3 

3 














C 


P 






























« s 


































< 










f — 






















.2 








r 






















































,6 






























































h 




































V( 

0 


































.2 


« 

ft 
































0 
0 








Cd 










































of 


sec 


tion 


: Go 


ttin 


gen 


503 


















-.Z 


Size of Bodel: 39.57" x ^.874" 

Wind wlooity: 90.4 ft./eec. 

Where tested: Gottingen De-tej 1936. 













.36 
3»^ 
3? 
30 
.28 
26 

.22 I 
.20 S 

< 

is"" 

+» 

,16 

-I 

.i4t: 

.12 £ 
.10 I 

08 
.06 

0*^ 
.QZ 
.00 



Angle of Attack In Ssgreet. 



AEEODTNAMIO CHABA.OTERISTICS OF AIRFOILS — V 



155 



percent of Cfeord 



20 Kp so 60 70 go 90 IQ O 



ESTSRSKCS .50. 665 



Percent of C!:ord ir.A.C.A* 
0 10 go •^0 4-0 go 60 70 SO 90 10 0 




-2 0 2 4 6 S 10 12 14 16 IS '20 
Angle of Attacfc in Eegreea. 



-2 0 2 K 6 S 10 12 14 l£ IS 20 2£ 
Ingle of Attaci in Degrees. 




156 



REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



— ^. 
0 

i 

10 

15 

20 
30 
^40 
50 

60 

70 

60 

90 
95 
100 





,M1B^ 


^, \0 


2 10 


4 ?5 


0 'JO 


6 55 


0 10 


3 85 


0.15 


10 40 


0 05 


H 


0.00 


^0 


0.15 


14 >0 


0 50 


14.95 


I. 35 


14 55 




13 fiO 




1.10 


13.05 






10.10 




3.05 


7.65 






4.70 






.1.90 






0.90- 


< 


).90 



Percent of cliori 

10. ao ^0 ^0 




REFEREKCE KO. 569 



Percent of dioid 





20 






rt 

.16.3 




u 


glif 


-13 3 




.10 1 


*> 


,oe 




.06 


6 




if 


.oa 






0 


.00 






-2 




-4 



-3.2 -10 -8 -6 -N- 



RErEPEffCt ?J0 $70 



-2 0 2 4 6 S 10 12 14 1$ 1« aO 22 
Angle of Atta-ck in Degrees. 







,.L¥1R_ 


30 


j 
























0 
10 

15 
ao 

^ 

TO 
so 
90 
95 
100 


3.00 


3.00 
0.75 
0.40 
0.15 
0.00 
0.00 
0.10 
0.55 
1.45 
1.70 
1.30 
0.30 
0.05 
0.00 
0.35 
0.55 
1.05 


K 

£^ 0 


























8.05 
10.80 
13. 5C 
12.90 

is.es 

17. IS 

17. gs 

•17.4C 
16,00 
14. 3C 
11. 9C 
9.33 
5,5C 
3,35 
l.OS 




















































i 














































n 






































































1.6- 
















































0 

S-io 
































































130 

^50 

|60 
o 

^70 
««o 
































i 
s 

< 

o 














C.P 




— 














1. 




































/- 
























.5 










L/D 


























y 






























































ij 




























I. 


































O 
































.2 - 


M 
C 
+» 

a ,. 












Od 




















o 

tJ 














































Kame of section 




:en 511 


















Size of aodel: 39,3?" x 7,874" 

Wind velocity: 98*4 ft./teo, 

vrbere teatedi GSttingen D»t«tieae, 













.36 
•30 

26 

22 S 

.20 S 

,16 .S 



,10 a 

.0« 
.06 

.04 
.02 
.00 



Angle of Att&clc in Degree 




-12 -10 -8 -6 -4 -2 0 2 i*^ 6 S 10 12 lH- l6 IS 20 22 
Angle of Attack ia Degrees. 



-2 0 a 4 6 S 10 12 14 16 18 20 
Angle of Attaclc in Degrees* 



AERODYNAMIC CHABACTEBISTICS OF AIBFOILS— V 



157 



SHEfSSZSCL SO, 67S 



percent at Chcrd 



TG7SSSSCS 50. e73 



percent of Chord 



516 



< 






30' 








1 






- 1 -> z« t> 

\ \ \ \ 


h 

10 
15 
20 
30 

4o 
50 
60 
70 
80 
90 

95 
100 


3,53 

6.75 
8.35 
10,70 
12.45 
13. ?0 
15.55 
16.70 
17.40 

ie.90 
15. 

u.15 

12.00 

5.60 
3.S3 
1.40 


2.55 
3.35 
1.70 

C. SO 
0.45 
0.10 
0.00 
0,15 
0,95 
1.40 
1.00 

D. 3D 
0.00 
0.10 
0.55 

o.so 

1.40 


49 

0 
a 
u 
e 




\ 






1 






( 1 i f 
















f 1 1 i i 


0 








\ 






? L_ i 1 \ 










1 
















i 














0 ° 


1 
























1 




















[ 
















































i.6- 
















































0 

tfLO 
0 






















































/ 








u 

La ^ 












































C? 


— 




— 

y\ 




: 




< 






































/ 
























0 


|60 
Soo 








t 


L/D 




















































Q 






















/I 






































































Vf 

0 
































.2- 


(4 

fT 












































































of 


sec 


tion 


: S3 


ttir. 


em 


514 












1 






-.1 


Size of acdel: ^.37« x 7.674'» 

Wind TeXoeitTt S3. 4 ft. /sec. 

ffbere tested: Cottisgea D&te; 1925. 






i 







AsS^c of jLtt&ek in Degrees, 



.36 
^IX 
• 32 
•30 

.25 
.26 . 

.20 i 

.IS"' 
+» 

.16 2 
o 

.iitS 

o 

.12 " 
-10 I 
.OS 

.00 



R£T£R£ICC 90. 674 



26 
2^ 
22 
20 
^IS 
01$ 

*-l2 

6 
It 
2 
0 



-la -10 -a -6 -4 



P€pc«nt ctf Clicrd ir.l.C.i. 
20 "^0 i|.o g;Q 60 70 so go IQ O 



.36 
3^- 




faao of section: GSttingen 532 

Size of scdel: 32. 37" x 7.S74" 

Wind TClocitrr 95. 4 ft. /sec. 

Wiare tested: Qottii^ea IS-te: IS^ 



.32 
30 
2S 
26 

22 I 

20 i 
■< 

IS 

c 
o 

l!^S 
o 

12" 
to 

.log 

.06 

,06 
.oH- 
.02 



26 

?^ 

22 
20 
|lS 
016 

1.3 

V.12 
o 

5 10 

6 
1?. 
2 
0 

















; 






i 


f 1 






0 

It 

?i 

10 

15 

20 
30 
40 
50 
60 
70 
80 
90 
S5 
100 


2.00 
6.35 
8.20 
10.80 
12.60 
13,95 
16.00 
17. 30 
IP. 00 
17.45 
16.20 
14.55 
12.05 
9.05 
5.40 
5. 25 
1.00 


2.00 
0.75 
0.45 
0.20 
0.05 
0.05 
0.05 
0-00 
0.00 
0.00 
O.OO 
0.00 
. 0.05 
0,10 
0.35 
0,6Q 
1.00 


1 








-4 






1 




{ 
















































































































1 




























































































1.6- . 
















































0 

&I0 
{>} 

ti20 
e 

130 

M 

060 

^70 

^«0 

3 

|G0 

P. 






























































f iJ 
u 

3 
















































O.P. 








X- 






< 






























































e 








/ 




, 






















0 

0 
0 














/ 


















< 






f 






I 


























t 


































/ / 
























0 
































.2- 


tf 

e 

sr 






























e 












i 
































5a2iS of 


sec 


tier 




J8ttJ 


Lr.gen 516 














-.2 


Siz« of aodel: Se.S?" i 7.874» 

Wind Telocitj: 96.4 ft./M«- 

72:dre tested; GSttlngen St-te: 1926 




1 









-12 -10 -S 



REFZRmCE SO, 675 



-2 0 2 4 6 C 10 12 U 16 IS 
Aagle of Att&et la Degrees. 

percent of CliOTd 



36 

32 
30 
,2S 
.26 

.22 * 

IT* 

.20 g 
IS^ 
.16 S 

ii^S 

o 

.10 I 

.oe 

.C6 

.OS 



2S 

26 

2^ 

22 

20 

^IS 
A 

0I6 

v.12 

o 

^10 

6 

2 
0 
-2 
-4 



-a 0 2 * 6 5 10 12 24^ 16 IS 20 22 
Angle of Attack in degrees. 



-12 -10 -8-6-4 









30 












1 


1 








0 

1^ 

h 

10 
15 
20 
30 

40 
50 
60 
70 

1 SO 

90 

95 
100 


2.00 
5.70 
7.45 
9.90 

11. ^ 
15.20 
15.55 
17.00 
18,35 
18.25 
17.20 
15.30 

12. ^ 
9.45 
5.20 
2.70 
0.00 


2,00 
0.^ 
0.30 
0-05 
O.QQ 
O.OS 
O.^K) 
0.80 
1.90 
5.05 
4.25 
5.S5 
5.90 
5.25 
3.25 
l.&y 
0.00 


+» 


J 20 












1 


1 






























H 




^0 0 












































!l i f 


















I 


nil 


















I 
















































1.6- 
















































0 
































b2C 
C 

0 

« 

^70 


























/ 








0 

3 
0 






























































t- 














.a— — 
















































.5 








































L/D 




















.6 






1/ \ 






















S50 
|oa 








\ 






















.i| 






rJ 
A 


1 ^ 






















0 










Cd 
























» 
















































































a of 


section 


: G 


5tti 


ngeij, 522 






















Size of BOd 
Wind velocl 


si: ^,37" X 7.874." 

tj: 98.4 ft. /sec. 

d: GSttlcgea D&tei 1626 












Where teste 



36 

.32 

30 

.2S 

.26 

.20 I 

A 
•< 

-f> 
c 

,16 X 
to 

.log 

.OS 

.06 
.c^ 

.C2 
.00 



-2 0 2 * 6 £ 10 12 U 16 IS 20 22 
ingle of Attack in Degrees. 



Ratio of Lift to Drag 




8 S ^ S 



Drag Coeffioiont (Absolute)* % 



Ratio of Lift to Drag 



9.ure in^ o_f Clm rd ^roa, 1 eadin«- Ed^c I g^.^ onu. 
p q> o o p o 5 o o o o o o o o o o o ovn o^in^to 




Oeuter of Pre© 



Drag Coefflcisnt (AbBolutft)^ Cp 



Ratio of Lift to Drag 















Preaauro 1" ^ of Cliord from leadlncr Edt^e 
QO u o o oooooo 


0\DU> a\ut -pvi ro M i-i 

Sui o Q o oo o o o\n Ojjjjyi^ H^o 










































3.70 
7.0S 
8.50 


a 




































3M4>^ aaO> 0).«kUM O 
>oouicnouiOODi 




































OOOOOOOOOOOOOOmw 












o 
o 


















\ 










OtnoiOOTOitnoooooiOOoioi 


1 

u 












N 








CM 

'a 


\ 


















Percent 


^ fi ^ 

OJ 3 (J 
►i p/ » 

" < O 

ST 

m p B 


i ■ 








































01 

c 




t- 
C 


> 


'a 
c 




o 

1 — 1< 


o 
Ml 






















f 






























t 


fl> (i o 

^ S- ft 

.. .. o 

O P 

^ Ji5 o 

^ ^ s 

CO -J P 

* CP en 
























































































































































































































































T 












- 


: 












» 

(0 
w 














































/ 








— 










































— 












... 












00 






V 










/ 














1 Lift Coefficient (Absoluto). 



















s s $• ^ 



Drag Coefficient (Absolute), 
Ratio of Lift to X>x&g 









Co 


nter 


of 


PreevuTO in of Clwrd from leadintr Ed(?« 
oo oo 6000000 


ovDvo oj-J owjT ^ui ro H* I • 

o o o o o o o OUT o^m^HQ 






































0^-•^5a^ooot-*o^M^>^-»«0<B^O'lt«»•* 


■ 


















































































































o 




































percent 


1 

<* 




i ■ 

o 




































•1^ M rv> v,* 
o o o o o 




















































CO O M M 
r+ O 5 « 
<»'-*• P- O 
P- ft » rt; 

O 
P 

O JO <>1 o 
<* .11. Crt r» 

cr • X <i> 

3 

W -«» 

Q . 01 • 

o » ro 
» CO 

S? 

o 

«o 
^i 
o» 






















w 




























c 














r 






















T 




























■■" < 


















































< 

■1 


















































( 










^ 










































< 

c 


















































< 








/ 


































/ 






c 










































/ 








< 

.1 




w 

.. , 1, , 


jsr 












1 


1 — 1 
















< 


1 _Uft Co- - 


ent (AbgoluMs). 














1, 



o » 2 



8 3 ^ S 



rO lU \(4 Vri \#| 



8? 



Drag Co- 



en t (Ab»Olut»), Cjj 



AERODYNAMIC CHAEACTERISTICS OF AIBFOILS — 



159 



iSFERinrci: so. sso 



-la -10 -« -6 -4 



percent of C>iord 5.A.C.A* 
^ 0 10 go ^ ^ 60 70 SO 90 10 0 



-36 

.50 
.25 
.26 

•A 

.is" 
£ 

c 

.12*- 
.10 J 
.OS 

.C6 
0^ 



BZFIR£I<£ KG. 661 




5aae of section: Cot tlagea 531 

Size of acdal: 39.3?" x 7.874" 
ffl-nci velocl ty: 98.4 ft. /sac 
Tiisre tested: Cot tlngen. E«-te;1936 



-2 0 ^ it 6 S 10 12 lit 
Angle cf Atticic In. Degrees. 



16 18 20 22 



Percent of CSiord 5.1.C.A» 
10 go •«) %0 go feO 70 SO 90 IC Q 




-2 0 2 * € S 10 12 14 
Angle of Attack ia Begrses^ 




160 



REPORT NATIONAL ADVISORY COMMTTTEK FOR AERONATJTICS 



R£F£REXCS SO. 664 



Percent of CHord IT.A.C.A. 

^ 0 T.0 go y ^0 ^0 60 70 gp 90 10 0 



REFEREHCE HO. 685 



Percent o"f Cbord 




-12 -10 .« 



K&ae of section: Giittlnsen 535 
Sise of model J 3&.S7* X 7.874« 
Wind Telooit?: 98.4 ft. /sec. 
Where tested: G6ttlngen Bite: 1936 

-2 0 2 6 6 10 13 14 16 IS 20 2 1 

Angle of Att&ck in Degrees. 







IfV'R 


50' 


ttT 




^ J 


















h 

10 
15 

ao 

30 
40 

It 

70 
60 
90 

lEo 


3.90 
4. 95 
5.65 
6.75 
7,55 
8.30 
3.30 
9.80 
10.40 
10.25 
9.55 
8,33 
6.80 
4.80 
3.55 
1.40 
0.00 


3,90 
1.70 
1.30 

o.eo 

0.65 
0.45 
0.30 
0.00 
0.00 
0.20 
0.50 
0.70 
0.75 
0.65 
0,45 
0.35 
0.00 


















































i 
































































M n 
O 
























r-10 




-r 


































































1.6- 
















































0 

&10 

t(20 
w 

o 

o 

Vf 
TJ 

^60 

^so 
S90 

«oo 

h 

tu 






























































.J 












WD 






















s 

§ 
O 

o 
o 
















CP 












k 




I. 








































































f 




























t 
























,6 






































t 
























































o 
































.2 - 


e 

rt 












































































Ham 


* of 


sec 


tion 




gen S46 










/ 1 






-.2 


Size of BOdel: 3«.37" x 7.674" 

Wind velocity: 96.4 ft./seo. 

Where tee ted: G^ttlngen DfcU: 1836 













Angle of Attack in Degree*. 



.36 

-32 
•30 
.06 

■^^ 

.22 I 

.20 I 

.16"" 
*» 

d 

.12 ^5 

.10 I 

.06 

.06 

.04 

.02 

.00 



RSmEHCE VO. 686 



Percent of Chord F.A.C.A. 

10 20 "^0 4o ^0 60 70 80 90 lO Q 



REFES£KGE 10. 687 



Percent of Cbord X.A.C.A. 
10 go y 4q c^q 60 70 SO go lO O 




-12 -10 -6 -6 -4 



Kams Of section: Gottlngen 54? 
Size of model: 39,37« x 7.874" 
. ^in* velooity: 98.4 ft. /see. 

miere tested: cSttingen Date:lSS6 

-2 O 2 4 6 S 10 12 i4 16 IS 20 
Angle of Attack in Degrees. 



-4 -2 0 2 4 6 s 10 12 14 
Angle of Attack in Degrees 



n&tlo of Lift to DlftB 

I 1 ,^ H M M ly 


w i« [W w 
ro -F ON 0% 












itor 


of 




Che 


H 


I' 


leac' 


w 

o 


o 


o 


8^*S So So So OUIO-^UI MHO 




















> 


f 






- 




























> 


-/ 




































/ 










/ 










HO OOOOOOOOOOOO OOta 

*8S S; is S 8 SSSg S kSS 


< 










































































of' chord 




n> 


"* *2 






















\ 
















j 


* H ru 
> o o c 


\>l 


O 












a J 


































































































(n 
a 


















o 
«+ 

O 






















































«+ . . o 

Ij. M Oa 
P ->l Cl- 
in lii a r*^ 

1* H 

U 
(A 






















1 
























































: 
















































































\ 






































































































i 




































































1 1^ 




























ro 
1 




p- 

1,1 




1 





















V it. 



Druff Coefflolsnli (Abvoiute)* Op 

Ratio of Lift to Drag 



to .f«" cr» 0» o N -F ON . 0» 
Oowtoy of Preaauro "^^^ °^ Chord j^roMlaadlnff Ed 
I ^ 8 p p ^ o o Q Q Q 




Bfttlo of tlf t to Drfta: 

OM-^'47'MON!^ONne$ 

Canter of pra^iu; ^ in^ jt of O hoyd^ roi^leglng Edga 




Draff Coefflcl«nt (Abaoluta), Cp 

Ratio of Lift to Draff 











cit«r 


of 


Pre^flUlg in^?. 0^ Oho 


H 






linff 

M 
0 


Q 


» 


VJr - 

SkH 0 0 0 00 5 0 owi oj5Jui,5>*^o 






































0 M H trt wo> w CO p, w fo M p p 

88881 s;kiss8sf?.ftSSE^a^s 


1 




































































8?^s;S!'^H;sss;skks8SKS 


? 






X- 










































































h5 f2 f? 






















Ad 














c 


-( 


0 




V>J 

0 

=jO 


KJ p. (1> 

A O 


0 
^> 
















































— Q 


n 
A 


















































" " u 

ct- Ol c+ 
^ (* " 

? « 

M 
O) 






















\ 


























0 
























p 








































































n 
























r ' 
























0 
_cr 
















































a 
'J 












































M 

— c 
















































X 

— c 




M 
1 






tr\ 






r 

(Aboolu 


to), a 


r 
*f 

,1 


' \ 
J 
















~ \- 



8 B 5t Si S 



pras Coefficient (Ab«>lut«)» 



Bras Coofflcient (AbDOlut«i)> Op 



162 



REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



REFERENCE NO. 693 



Percent of Chord. 



R£F£REHCE VO. 693 



Percent cif Chord 





UP'R 


LV'R 




30 


T 
























0 

H 

.!» 

15 

20 
30 
40 
50 
60 
70 
60 
90 
95 
100 


0.00 
5.30 
8.00 
13.10 
15.30 
17.85 
21.40 
33.95 
3S.35 
26.35 
S4.45 
31.40 
17.30 
12.30 
6.70 
3.75 
0.00 


0.00 
-3. 35 
-3.55 
-4.90 
-5,15 
-5.80 
-6.95 
-7.15 
-7.35 
-6.90 
-6.05 
-5.10 
-4.15 
-3.10 
-3.00 
-1.40 

O.OO 




■j 
























i|io 

0 


















































■f 
























4 
















































T 






































































1.6- 














































A- 


0 

S-10 

M 

b20 
ti 

130 

u 

M 

^60 
o 

^70 

'A 
cSO 

290 

i 

®00 

M 

Ot 
































































































i 

O 
« 

c 

o 

■H 






















CP. 










































1. 
































.s 




































/- 


























.6 










L/D 
























































7. 






























Vt 

c 


































u 










Od 




























o 














































Kane 


I Of 


see 




ttln 


sen 


670 
















-.2 


Size of aodal; 39.37" x 7.874» 

Wind Teleoity: 98,4 ft,/«eo. 

Where tested; -OSttlngea Di^te: 1936 













.36 
■30 

.2$ 

.2^^ 



u 

■ it^tJ 
,10 s 
,06 

,04 

,02 
.00 



REFEREKCS NO. ^4 



An^e of Att&ck in Degree*. 



percent ct Chord 



26 

22 

20 

oi6 
^1^ 

5" 

6 

2 
0 
-2 



50 10 ^0 




-12 -10 -g -6 -4 



60 70 go go 10 0 



36 

.32 
•30 

.2S 
.26 

.«! 

,20 g 



,16 

o 

11+ s 

to 

.10^ 

,0S 
.06 
04 



Kiiae of section; 

Size of model : 
Wind velocity: 
Where tested: 



Gottingen 572 
59.37" X 7.874" 
98,4 ft. /sec. 
Gottingen Datei 1926 









1 

+* 

%i 

« 


-30- 




















£ 1 






0 

H 

i' 

15 

20 

IS 

§0 
60 
70 
SO 
90 
95 
100 


3.50 
7.50 
9,95 
13.60 
16.40 
18.65 
31.70 
23,55 
35,00 
24.10 
31.80 
18.45 
14.65 
10.60 
6.35 
3.85 
0.75 


3.50 
1.30 
O.SO 
0.55 
0.40 
0.35 
0.20 
0.10 
0.05 
0.00 
0.00 
0.00 

0.00 

0.05 
0.10 
0.15 
0.75 




























,20 




















































|10 


f 












































































-10 








































































1.6- 












































































&10 

•d 

w 

«x20 
a 

I30 
0 


































































i 

d 

s 

.a 
c 














a.P 


















































































■t 
































^70 

g90 
































.6 










L/D 






















































X 


















\ 










0^ 












Cd 






















- 


+> 

c , . 
































.2 


s> 
0 














































Rase of 


sec 


tior 


: G< 


ttlr 


igen 571 


















-.a 


Size of 
Wind re 


model: 39.37" x 7,874" 
loeity: 98.4-ft./»eo. 
ested: Odttingen C&te: 19aS. 












where t 



.36 
34 
32 
30 

25 
.26 

.20 S 

■..! 

.J 

bo 

,10 I 

>06 
.04 
.02 
.00 



-12 -10-8-6 -4 -2 0 2 4 6 S 10 12 14 16 18 20 22 
Angle of AttACk in Degrees, 



REFERENCE KO. 695 



Percent of Chord 

n9., , 10 , go y V ^0 ejP 70 gp 



-2 0 2 4 6 S 10 12 14 16 16 20 22 
Angle of Attack in Degrees. 




-12 -10 -8 -6 -4 



-20 2 4 6 g 10 12 14 16 18 20 22 
Angle of Attack in Degrees. 



AERODYNAaaC CHARACTERISTICS OP AIRFOILS — 



163 



Pcrcstit of ClicTd 



HtFfcflESCE 50. SS7 



2S 
26 
24 
22 
20 

sis 

516 



-12 -10 -S -6 -4- 













! 




t 


0 

2i 

10 
15 
20 
30 
40 
50 
60 
70 
SO 

90 

95 
100 


1.00 
2.50 
3.40 
4.85 
6.05 
7.1s 
8.70 
S.75 
10.93 
10.70 

s.so 

8.70 
7.30 
5. so 
3.70 
3. 50 
0.50 


1.00 

o.so 

0.10 
0.00 
0.00 
0.05 
0.^ 
0.40 
0.65 
0.75 
0.75 
0.60 
0.45 
0.25 
0.10 
0,00 
0.50 
















! 










\ 








\ 
















!l' 


( 
















) 


ill! 


J 
















1 
















































1.6- 
















































0 
































lio 

b20 
C 

e 

u 
■d 

0 






























/ 


















C? 














/ 




















/ 
























L/D 






/ 










/ 

/ 




0 
















































































1 ^ 


X ! 






|oo 

R 

p. 








H 






















































Vl 

0 






J 






















N 




u 
e 












" 1 
















1 
















i 






























e of 


secticE 


!.: Gottl 




574 














-.2 


Size of BOdel: 29.S7' x 7.a74«f 

Wind Telocity: 58. 4 ft./aec, 

r^ifire tested: Cottingea D»-tft: 1S3S 













•56 

.32 
30 
2S 
26 

22| 
.20 I 

■< 
o 

■11^2 

o 

12^ 



.101 



ZS 

2$ 

2l!- 

22 

20 

|lS 
o 

^1^ 

*h12 
o 

Sio 

is 

6 
k 

2 
0 
-2 



-2 0 2 K 6 S 10 12 14 16 IS 20 22 
Ang^c cf Attac> ia Ifegreee. 



-12 -10 









30' 

n 0 
u 

0 


(t 




















0 

r. 

ic 
15 
20 
30 

50 

60 
70 

SO 

so 
95 
100 


3.75 
6.55 
7.60 
S.30 
10.40 
11.25 
12.35 
13.05 
13.S0 
13 . 25 
12,55 
11.50 
10.20 
8.70 
6.55 
5.00 
3.10 


3.75 
2.05 
1.4Q 
0.9S 
0.40 
0.20 
O.IQ 
0.15 
0.15 
0.15 
0.10 
0.00 
0.00 
0.00 
0.15 
0.35 
3,10 


If 




















II 




! 


















(1 




\ 


















n 
























\ 


















ill 




































































1.6- 
















































0 
































3 

b20 

1 
0 

V5O 

gSO 

i 

b 
































L2 _ 

i 














































c? 
















1-1 






























































0 










V 




















































0 








f / 




























i 
























.4- 
































0 






























.2 - 


u 
c 






























e 








Ctj 




































Kiae of 




tioa: Gc 


ttingea 575 
















Size or Bcdalz 3S.27» x 7.374 

Wind telocity: 98.4 £t*/ee9. 

There tested: Cottlngm Di(.te:lS38 











3$ 
34 
32 
30 
.2S 
.26 

a 

.20 i 

+» 

t; 

.16^ 

o 

•14 u 

o 
o 

.12 
.10 I 
.Og 

.06 
.04 
.02 
.00 



-2 0 2 4 6 6 10 12 14 16 14 20 22 
An^e of Att&ot in degree*. 



Krcent of CllOTd ff.A.C.A. 
10 20 -^0 40 60 70 go 90 10 0 



BSeERESCS 70. 699 










0 


0.50 


0 


50 


li 


l.SO 


0 


00 


2| 


2.15 


0 


00 




3.05 


0 


15 


?i 


3.30 


Q 


40 


10 


■4.50 


0 


65 


15 


5.S0 


X 


10 


20 


S.45 


1 


40 


30 


7.3S 


T 


65 


40 


7.30 




55 


50 


6.40 




00 


60 


5.40 


0 


.50 


70 


4.15 


0 


.05 


SO 


2.S5 


0 


.00 


go 


1.70 


0 


.05 


95 


1.10 


0 


30 


.00 


0.45 


0 


.45 



Percent of ChcsTi JT.i^C.A. 
-^ 0 10 20 40 ^0 60 70 SO QO 10 0 



-12 -10 



-2 0 a 4 6 S 10 12 14 16 IS 20 22 
Angle of It tact in Degrees. 




-12 -10 



^0 2 4 6 S10 12 14 
Angle of Attact ia Begreet. 



164 



EEPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



2« 

26 
2^ 
22 
20 

s 

5 10 

6 
If 



-12 -10 -« 



Percent of Cliord H.A.C-A. 
q O 10 20 ^0 ^fO t^O 60 70 go 90 lO Q 



REPER£HCE VO. 701 



Percent Of Chord 




Htuae Of eecLtion: cJttlngen 593 

Size of BOdel: 39.37« x T.S?*" 

Wind Telocity: 88.4 ft. 

Where teaUd; G&ttingea Da.te: ISae 



'36 

.32 

.JO 
.25 
,26 

.22^ 

p 

H 

.20 g 

£ 

.15^ 
+> 

.16 I 

•i^S 

o 

.12 

60 

.10^ 

.Og 

,06 

.o^^ 

.02 



■6 -2 0 i if 6 S 10 22 16 18 20- 22 

Angle of Attack In Segreee. 



REFEREKCE NO. 703 



Percent of Ci;ord 



22 

£0 

016 

5 10 

6 
If 
2 
0 
-2 



1g 




LV'R 


30 

*» u 
0 ^10 

M 
0 










' I 1 


1 








0 

li 

24 

?i 

10 

15 

20 
30 
40 

§0 
60 

70 
60 
90 
95 

100 


3.80 
4.45 
5.15 
6.30 
7.10 

7.eo 

8.75 
9.35 
e.TO 
9,40 
8.75 
7.75 
6.35 
4.60 
3.45 
1.30 
0.00 


3.80 
1.95 
1.65 
1.15 
0.90 
0.70 
0.45 
0.30 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 










i 1 i 


1 
















\ 1 i 


















! 1 1 


i 
























































f 
















































































































































lA- 


0 

§■10 
n 

t,20 
«^0 

|60 
^^70 

gSO 

590 
«oo 

h 

Pi 
































































































0 
A 

■P 

<t-t 

0 
0 

+> 

V( 

(J 


















CP 














1. 






























































.s 






























































.6 
































































































0 
































.2 - 


u 






























0 


















































































» of 


sec 


tion 




ttin 


sen 


695 


















Size of model: 39. 37* x 7.874» 

Wind Telocity; 98.4 ft./iea. 

fhdrs tested: Cittlagea .Ba.te: 1933 













3if 



26 



26 
2if 
22 
20 

ris 

016 
514 

^10 
« t 
6 
If 
2 
0 
-2 





UP'R 


1,V»R 


30 


— 














i' r 


i H 


i 






0 

1 

10 

15 

20 
30 
40 

18 
70 

eo 

90 

95 
100 


3.00 
5.50 
6.50 
7.85 
8.90 
9.75 
10.95 
11.50 
13.00 
11.70 
10.85 
9.45 
7.65 
5.50 
3.00 
1.65 
0.00 


3.00 
1.80 
1,35 
0.85 
0.55 
0.40 
0.25 
0.15 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


+» H 
0 0 

0 


























1 
























IP 
























!i 












































































































t 


































1.6- 














































L>f- 


0 
&10 

e.20 
c 

130 
0 

u 

^50 

0 

^70 
S90 

M 

pi. 
































































































S 

H 
0 

«> 

0 
♦> 

Vt 
































I. 








L/D 






















































-5 






























































.6 






























































































0 
































.2- 


u 
<t 

0 


N 












































































K&SM 


> of 


sec 


tion 


:Got 


ting 


en 593 


















-.i 


Size of Bodel: 39,37" x 7.874" 

Wind Telocity: 98,4 ft./«eo. 

Where teatod: Gottinesa .])&t«il936 













REFERENCE VO. 703 



S 0 2 if 6 6 10 12 
Angle of Attack in Seg^eea. 

Percent of Chord 



26 
2lf 
22 
20 
^IS 
016 

6 
if 
2 
0 
-2 



< 


TTP»R 






30 




























0 

h 

10 
15 

20 

50 

60 
70 
SO 
90 
95 
100 


4.90 
6.63 
7.48 
8.77 
9.79 
10.50 
11.85 
13,50 
13.10 
13.60 
11.60 
9.90 

a. 00 
s.so 

3.10 

1.69 
0.00 


4.80 
3.39 
3.85 
3.03 
1.41 
1.00 
0.42 
9.10 
0,10 

O.eo 

1.30 
3.00 
3.40 
Z.Tfi 
1.30 
0.71 
0.00 






























P 0 

0 










































































































1 


































































































1,6- 
















































0 
































020 
ft 

|30 

0 
u 

060 

0 

^70 

g90 
000 

u 

PUl 












































L/D 


























s 

0 
M 

•< 

v> 

C! 

0 

<M 

c 

0 

L> 

+* 

<^ 
















C.P, 


















L 






































hr 

/ 
























-S 






























































.6 
































































































V( 

0 
































.2 - 


u 
0 

+> - 
































0 
















































e of 


sec 


tion 


: Ei 


ffel 


400 


CPe 


•cur 


a) 














-.2 


Size of model: 35.43" x 5,91" 
Wind velocity: 91. 8S ft./»eo, 
Where tested: S, T, As'. Lib. 


De.te: 1935. 













.36 

3^ 
02 

.JOr 
,25 

.26 

a 

.22 5 
i-t 

.20 S 

.IS"' 
+» 

ct 

,16 • 

.io| 
,o« 

.06 

.Oif 
.02 
.00 



Angle of Attack In Degree a. 



Angle of Attack in Degrees. 



JTatio of Lift to Drag 

H H M M 

« o Jo o\ o» 



a 









Qs 


ntor 


of 


8 O S C 


^ chord ffdM^ioiidlncr lidp: 
^ ^ £ *o o c 


O 


8vj$o o^So£oouia~-<uiM Ho 


1^ 












































































































OOOOOOOOOOOOOOOOl-' 




































88BSS883a^}8888SS5g 




I 

IN 












s 


















P»roont 


3 ^ " 

K O N B 

<1 O 0 

}» fl 0 
.< •> O 
. to iP- *• 

P "> 

. on m . 

o> -4 


"Til 

O 1 


































( 




Q 




h 
C 




K 

C 


> 






















































1 — 1 


l\ 






























































































































































































a 




















I 










• 11 

s 

'a 


!«>■ 

CO 




















































o. 

M 

o 




























































































«t 










































] 
















M 

1 










"t-i 


V 






















1 Lift cooffiolent (AbfloJute), Ci. 



















BrnEr Coemdant (AbBOlutft), Cp 



natlo of Lift to DrRg 
Owntor of Pr«9iBU^ in 4 of C^wrd JTrom la^lxiff fcdga 




OgjOOOOCSoOOoiOMifyHOO 



0«10"H\J1WH0 



C7I>K)}>^OIMHOOOOOMMMUUO) 



Drag Coofflciwit (AbiOluto), Cp 



nafeio of lilf t to Prag 



Batlo of l,ift to Drag 



o 











ntor 


of 


prosiuro In ^ ot 

5 o 6 c; 


Chord from ieadinor Edpr 
& ^ ^ ^ c 


o 


8i^^S§^8SSS85;S;iui^Mo 

Ol-»Mtn-^0DSh*{-*!3O«}£»'-3O»tJlM 










































































































OOOOOMt^Ht-»»-*OOOOOOro 


< 








































1 

io 








































Peroent 

of Chord 

J H to VJf 
D o o o O 


^ P M B 
>i p. (» O 


o 
o 


































c 




















































<» 

O O 

}J f!. ^ *^ ■ 
01 o u m 

S & & S , 

^ S 91 !;? 

r* M 
' M S 

rt «o 

? 1 

to 














































































































































p 


















































































































































































































































































































































1 












r 
4«f 






















1 Lift OoaffloUnt fAbBoluto), % 























^;0o 


ntijr 


of 


Proaauro In of oWrd^roHLloa^iiiff S^gji 


H 

8v8^ o o So £^ ovn ojjfyi^rjjM o 






































■■ 8.60 
11.4* 
: 13.80 


1 
























a 












o w ui to w -<i CO M u) »-» to (rj 4'- 

8SSS»S8SgaSi^&S 




































ooi-«w w M w MOOOMWCJinin 




< 
























r 












8M3K686oi58S88»(S8S 










































P«rc«nt 
of Chord 
3 o o o o 




d O O 




































( 
































































-™ ,j 


















































• O 




=[ 












• (0 oi r. 

H tJl 
•-3 • • W 
> 0) t<» 

Q) W 
a* n ■-> 
O, ^^ <» 

• «* M 1^ 
CT" tn ^ 
i<i « • o 

• 3 ^ 

i? 15 . 

CO 


















































■P 






















o 


































































o 














































/ 




d 


















































a 

0 






















t 






















/ 






01 










































/. 






















ire 




M 










— c 






^3 

1 


1 Lift Coeffioiont (Aboolut9)» % 


V- 


< 
















1- 



166 REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 




REFERZKCE NO. 110 



Percent of Choxd 1T»A.C.A« 

^ 0 10 20 ^0 40 fjO 60 70 go 90 10 0 




HEFIREKCE !tO. 711 



Percent of Chord 



26 
2f 
22 
20 

5x4 

6 
1^ 



-12 -10 -8 -& -2 0 2 * 6 S 10 12 1*1 Ifi IS 20 £2 
A&gle of Attack In l>egreea. 



go y ^.Q go 60 70 SO 90 




-12 -10 



Niuse of section: St. Oyr 154 (Hoyei) 
Size of laodel: 38.74» x 6.46" 
Wind velocity: 131»3 ft./seo. 
ifliere tested: S. T, Ae, L«b. D^te: 1935 



-2 0 2 Jf 6 S 10 12 14 16 IS 20 22 
Angle of Att&ck in Se^et. 



AERODYNAMIC CHAEACTEiEISTiCS OP AIBFOHS — V 



167 



REFEETXCE 30. 713 



percent of Clkjrd 



2S 

20 

I'lS 

u 

Q 

cl6 

•J 

5 10 

is 

6 
I?. 
2 
0 

-a 

J*. 





OT"R I 




30 

a a 
e ^10 

e, ^ 0 

tn. 


lilt 








1 












0 

1^ 

?i 

10 

15 

20 
30 

IS 

70 

60 

90 
95 

100 


0.00 
4.44 - 
5. SI - 
8.3S - 
10.41 - 
11.95 - 
15.93 - 
15.23 -1 
17.03 - 
17.10 - 
15.61 - 
13.45 - 
10.55 - 
7.37 - 
3. SO - 
1.S7 - 
0.00 


0.00 
4.33 

5.34 
S.8S 
8.03 
■S.B5 
9.85 
0.27 
9.70 
7.88 
5.63 
3.56 
2.19 
1.18 
0,51 

o.sa 
0.00 










i 














-{- 






































Iff 




























































































r 
































1.6- 














































lA- 


0 

|10 

id 

c 

I30 
c 

0 































































0 

























/ 


















v- 








CP 




























" 0 








V 

\ 
























X. 


< 

4^ 

a 

Ci 
0 

+» 
V- 


'"50 

u 

































.£ 












E,/D 




















^7a 

5^ 
SSO 
i 
































.6 






























































w 


u 

Of 


































0 










t 




— — 


















•2- 


h 

e 

a 






























e 
0 














































fise of 


sec 


ticu 


: St. Cy 


r 155 {Roysp 


) 
















Slzei of 
ITlnd TB 


aodel: 38»74J x 6.43« 
locity: lsi.3*ft./»eo. 
8«t8di S. T. A«. L«B. I>«.te: 193S. 












-.2 


in»re t 



EEjIEEICEJR). 713 



-2 0 



2 ^ 6 S 10 
Angle of jLtt£C^ in degrees. 



IS 20 22 



REFEREKCE SO. 71* 



Percent of Ciord 



2S 
26 

22 

20 

I'lS 

u 

Q 

5 16 

*.12 
o 

5 10 

6 

2 
0 




-12 -10 -S -6 



ffajse of section: St. Cjx 159 (Royer) 
Size of aodel: 58.74« x 6.46» 
Wtsd telocity: 1S1.2 rt./sec. 
Wbere tested: S.?.a£ Lab. Da-te: i9£5 



-2 0 2 \ 6 5 10 12 IM- IG IS 
ingle of Attack in Eegrees. 



Percent of Cboxd ir.A.C.A, 
10 go y e;0 feO 70 SO go 10 0 




-12 -10 -S 



SXnSEXCC so. 715 



-2 .0 2 4- 6 S 10 12 lit 16 IS 
Angle of Attack in Ee2ree». 

percent of Chord 



2fi 

26 

2if 

22 

20 

^18 
Q 

016 
»3 

**12 
o 

5 10 

2 
0 
-2 







LV«TJ 


f: < 
%t 
u 
e 

A> 4- 

e 


-50' 


II 


t 




















0 

1^ 
?i 

20 
15 
20 
30 
40 
50 
60 
70 

go 

90 
95 
100 


0.00 
3.53 
4.94 
7.05 

a. 45 

9.59 
11.43 
12.69 
14.10 
14.35 
13.13 
11.43 
9.03 
6.31 
3.05 
1.56 
0.3a 


0.00 
-2.40 
-3,10 
-3. 95 
-4.51 
-4.94 




It 


1 




















J so 


w 


1 




















Ko 


It 














































JO 
























r° 
-3 


.so 






t 




















.39 
.37 


























0.73 
1.33 
1.97 
1.53 
0.99 
0.63 
0.00 
























1.6". 










































Cl 






0 

1:10 
tiEO 

0 

:06d 






























































































e 
0 

c 

0 
























CP 




X — 














































L/D 
























^70 

gSOl 

§ 




























































































































































VI 

0 






* 
























.2- 


« 






























0 










CD 




































Has 




' s«c 


tioi 


.i St 




r 150 CEoyej 


















Size of aodel: 3S.74" x 6. 46* 
Wind Telocity: 131.3 ft. /sec. 
Vbere tested: S. T. Ae'. Lab. Se.te: 1935. 















-12 -10 -€ -4- 



-2 O 2 * 6 S 10 12 14 16 IS 20 
Angle of Attack ia. Segrees. 



3fr 

32 
30 
2S 
26 

el 

.20 S 

J3 
■< 

S 

.16^ 
•iivS 

o 

.12^ 
to 

.10 I 

.06 

00 



168 



REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



HEFEREHCE; RO. 716 



2$ 

24 
20 

u 
O 

5 10 



< 




.IV'R 


0 

4> 


-30| 








V 
















r n 


1 

10 
15 
20 
30 
40 

18 

70 

SO 

90 
95 
100 


0.00 

3.26 
4.67 
7.33 
9.06 

10.63 
13.17 
14.54 
16.28 
16.99 
15.57 
13.02 
10.05 
6.S4 
3.S4 
1.78 
0.00 


0.00 
-2.40 
-2.97 
-3. 66 
-4.11 
-4,39 
-4.11 
-3.54 
-0.85 
1.99 
3.17 
3.40 
3.97 
3.04 
1.03 
0.42 
0.00 




--\ 
























.20 


















































^10 


i 
























S ° 


























r-10 


1 






































































1.6- 














































1.4- 


0 

&10 

t>20 
a 

130 

o 

r-l 

o 

060 

^70 
«so 
































































































S 

1 
< 

,+> 

c 
u 

0 

v» 

«} 
0 

■p 
































1. 






























































• s 










'f- 




















































,6 
































g90 
g 










j 






















)i 










r 
























Vl 

0 
































.2 - 


0 

a 
































© 

0 
















































t of 


sec 


tion 


; 5t 




- 15 


I (R 




) 














-.2 


Size of aodel: . 36.74" x 6,46" 

Wind veloci ty: 131 . 3 ft^/Dec. 

Where tc&ted; S, T. Ae'. Lab. Da^te: 1925 













RE7ERIXC£ KO. 717 



percent of Cliord 



-10 -8 .6 .4 



TREFER£KCE KO. 718 



♦ 36 
.34 
.32 
.30 

.26 
.26 

.20 I 

.is"" 

+» 

.16 5 

.14 s 

o 
o 

,12 ^ 

to 

.10^ 

.06 

.06 

.04 

.02 

.00 



-2 0 2 4 6 6 10 12 14 16, le 20 £2 
An^e of Attack in Segrees. 



Percent of Cliord K.A.C.A. 
IQ 20 "yp ^0 ^0 60 70 go 90 lO Q 



26 
• 2if 
£2 
20 

ris 
516 
5 14 

^4 12 



< 






j 30 

+» n 

0 


II 








•± J 








£ £ 


t 2. 






0 

I 

10 

15 

20 

IS 

70 
60 
90 
95 
100 


0.00 
1.95 
2.65 
3.70 
4.58 
4.80 
5.25 
5.42 
5,54 
5,56 
4.80 
4,10 
3.16 
2. 26 
1.27 
0.71 
0.00 


0.00 
-1,95 
-2,63 
-5,70 
-4,38 
-4.60 
-5.23 
-5.42 
-5,54 
-5.58 
-4.80 
-4.10 
-5.16 
-2.26 
-1.27 
-0,71 

0.00 


























1 
























i 
















































1 
























IT 






































































1.6- 
















































&10 
b20 
I30 

0 

%0 
^60 
^70 
gSO 

S90 
=1 

«00 

M 

Bk 














































c.p 




















































X 








B 
3 

i-i 

S 

c 
0 

0 

£ 
































1. 


























Or 
























"V 










.6 


























i- 


































,6 


























Y 
































h 


































v< 

0 
































.2 - 


M 

a 

fl 
















































































3 of 




tlon 


: SI 


C 


rr 1' 




ova 


r) 














-.2 
/ 


Siza of Bwdel: 33.74» \ 6.46" 
Wind Telocity: 131.2 ft./aeo- 
9bare tested: S.T.AA Lab. S«.tt: 1025 













3^^ 



26 



,5 



REFEREirci 10. 719 



Angle of Att&ck In Segreei. 



Percent of Chord 




-12 -10 -S -6 -4 



-2 0 2 4 6 S 10 12 14 16 18 20 22 
Angle of Attack in Degrees. 



■12 -10 -8-6-4 







LV*Tt 


30 

^20 
+> f+ 
a 0 

0 


























0 

1* 
h 

10 
15 
20 
30 
40 
50 
60 
70 
60 
90 
95 
100 


0.00 
3.96 
3.95 
S.36 
6.35 
7.0s 
8.16 
6.66 
3.83 
i.32 
7.46 
6.21 
4.94 
5.39 
1.83 
0.93 
0.00 


0.00 
-3.96 
-3.95 
-6. 36 
-6.35 
-7,0s 

-s.ia 

-6.66 

-a.3S 

-3.33 
-7.48 
-6,31 
-4.94 
-3.39 
-1.83 
-0.93 
0.00 




























































































































r-10 














































1.6- 














































1.4- 


0 
































hZO 
G 

ho 

e 

0 
u 

^60 
0 

^70 

S90 
S 

-00 

u 






















































CP 




















T? 






2 


















































I*/D 














if < 
I\ +* 


























































































































.a 


** 

u 


































































0 
































V 


e 

♦» 

d 


































e 

0 
















































N 
S 
« 
1 




» of 


sec 


tlon 


: St. Cyr 17 


3 {B 


oyej 


) 














-.2 


Ize of sodelt 38.74" x 6.46* 
ind velocity: 131.3 £t,/«eo. 
Ijere t«sted: S.T,Atf. Lab, Da-ts: I935 













-2 0 2 4 6 8 10 12 l4 16 18 
Angle of Att&ck in Degrees. 



-36 

.32 
■3a 
.26 

.26 

.22 5 
P 

H 

.20 S 

.16 J5 
o 

.12 

bo 

.10 I 

.08 

.06 

.04 

.02 

.00 



AERODYNAMIC CHARACTEEISTICS OF AIRFOILS — T 



169 



fXsTEISfS. 50. 730 



percent 6f CJierd 



20 

t 

id 

s 

6 
If 

2 
0 
-2 
-4 



-12 -10 -8 



< 






i — 

ft o 

u 

0 










^ 2 


















0 

n 

10 

15 

20 

IS 

70 
so 
50 
95 
100 


0.00 
3.64 
5.4S 
7.45 
§.14 
10.41 
11.95 
13.80 
13.33 
13. 6S 
11. 5S 

9. as 

7.83 
5.57 
3.08 
1.6© 
0.00 


0.00 
-3.S4 
-5.49 
-7.45 
-9.14 
-10 . 41 
-11.95 

-la. SO 

-15.32 
"12. SS 
"U.5S 
-9.85 






f 






















fl 


























SI 




























I 
















































-10 
























I 






II 




















( 
























1.6- 


C 


J. 57 
>.09 
























.6S 
>.00 


























o 

c 




















































c? 












»? 

0 
:3 
0 

•< 

0 

0 

e 
0 
0 


































130 

a 

r-t 

o 
n 

•a 
u 

^70 
































1. 






























































•t 
















L/D 








/ 


























1/ 










.6 


- 1 
S?o 

eOO 
&i 




























N 
















































A 
















o 






























.2 - 


n 
e 
































s 










































flaffle of section 






r 17 


5 (p 


oyez) 












-.2 


Size of sod 
Wind Teloci 


al: 33.74" X 6.45* 
tr: 151.3 ft. /sec. 
d: S, T. A«'. Lab. S^tet 1935 
* 












Wbare teste 



ESTERErcSI SO. 731 



Per cent of CSosd 



-2 0 2 4- 6 S 10 12 
Angle of Attack in Uegrees. 



16 18 SO 22 



76 



.0^ 



2S 

26 

2^ 

22 

20 

I'lS 
o 

016 

o 

1 10 

6 

0 



-12 -10 -S 



■Ki ^ ';o 60 70 so go lOo 



< 


tTP'H 










+ 


1 
1 




















0 






0.00 


O.GO 










1 


























2.24 


-3,34 






+ 


1 




















2^ 


\ 




4.51 




-4.09 








\ 




















5 






6.31 


-5.36 




























It 




7.54 
8.04 
9.0s 

S.73 


-€ 


3.31 

5.43 
5.77 

5.91 






/i 


\ 


\ 




















15 

20 










1 






























r-10 




T 






















50 
40 




10.30 
10.03 


-S.77 
-5.?a 


























50 
60 
70 
SO 
50 






a. 89 

7.S2 
5.93 

4.0s 
3.30 


-4.33 
-3. 05 
-1.S3 
-0.99 
-0.43 
























1.&- 




























95 
100 






o!oo 


-0.38 
0.00 


























0 
































1:10 
ia20 

e 
































^0 




















C.F 






































^= 














0 

060 
0 

^70 












/ 






















































<M 










/ 






























/ 






















.6 


<» 
0 
0 


























X 




+» 


3 










h 
























Joo 






































u 

Bk 










































V* 
0 




































h 
« 


































e 












































Kasse 


of 


section 


: St. C 


yr 1 


76 ( 


Royar) 
















-.2 


Size 
Wind 


of Ecdel: 36.74« x S.46» 
Tclocitj: 131.2 ft. /sec. 
tested: S. T. At'. &3>r. I 


















Ibere 


let*: 1935, 





-2 0 2 4> 6 S 10 12 
An^e of AttaLck in rsgrees. 



l^^ 16 1* 20 22 



36 



30 
.2S 
25 

o 

22 ^ 

4 

16 5 
o 

o 

o 

12'^ 
to 

10 s 
.OS 

.06 

■ C'i' 
.02 
,00 



REFEREXCi: SO. 723 



percent o"f Chord 
,- 0 10 30 ^0 ^0 



X.A.C.A. 

,0 60 70 go 90 10 0 



PJTF'SlElfCS 10. 723 



percent of QlOTd F.A.C.A. 
10 20 30 ^0 60 70 gO 90 10 0 




-2 0 2 ^* 6 S 10 12 14 16 IS go 
Angle of A.tt&ct In 3)ee?ees, 

'49206—29 12 



-2 0 2 * 6 8 10 12 14 16 IS 
Angle of A.tta£k in Begreea. 



170 



REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



RBFEBXHCE SO. 724 



Percent c>f C&ord 



RSrERESCt KO. 735 



23 
26 

22 
20 



-12 #10 -6 



REFEREKCE KO. 7S8 





OP'R 




30' 

+» u 
a o 

0 
in 




























0 

2^ 
10 

15 
20 
30 
40 
50 
60 

70 

60 
?0 
95 
100 


6 »70 
9.80 
11,35 
13.30 
14.71 
15.90 
17. S6 
19.15 
19.70 
18.70 
16.50 
13.80 
10.75 
7.30 
3.90 
3.00 
0.00 


3!39 
3,69 
1.75 
1.13 
0.70 
0.33 
0.00 
0.30 
0.75 
1.80 
3.00 
3.33 
3.80 
1.60 
0.85 
1 0.00 










































































































1 

T 
































































































1.6- 
















































0 

&I0 

fi 

^30 

o 

o 

^50 

g50 

«oo 

M 

P>1 






























































a 


































=f 
o 

> * 

o 
+* 

V( 

.J 





















— X 




X— 








1. 


























































































1 






/ 


























.£ 






























































1 


































V* 

o 
































.2 - 
















































































Kara 


e of 


sec 


tiois 


: St 


Cyr 18S (Mo 


















-.2 


Size of model: 36.03" x 6,00" 
Wind velocity: 131,3 ft. /sec. 
Where tested: S, T. A*. Lsb. Date: 1935 


i 











Pircent of Cliord 
10 go -"^ ^0 



,Q 60 70 SO go 10 0 



-2 0 2 4 6 5 10 IZ lit 16 IS 2K> 22 
Anglo of Att&ck in Degrees. 

Percent of Cbord H.A.C 




2S 
26 
£tf 
22 
20 

2 16 
•J 

5 10 

6 
If 

2 
0 
-2 
-4 



1& 




LVR 


30' 










1 
















0 

?i 

10 
15 
20 
30 
40 
50 
60 

70 

80 

90 
95 
100 


5.47 
8.10 
9.30 
10.60 
11.50 
13.35 
13.15 
13.75 
14.30 
13.90 
13.10 
11.70 
9.55 
6.80 
3.60 
1.75 
0.00 


5,47 
3.15 
2.30 
1.30 
0.75 
0.50 
0.10 
0,05 
0.55 
1.00 
1.30 
1.40 
1.30 
1.00 
0.60 
0.30 
0.00 










f - 
















f: < 
%t 
o 




























510 
























































Ph ^ 0 




































































































1.6- 
















































0 

&10 
W 

t«20 
ft 

o 

o 

i^50 
-a 

o6o 

u 

^so 

S90 
S 

«oo 

M 

He 






























































o 


































i 

■p 
C 

u 

5^ 

Vl 

o 














CP 








1 — ^ 




-X— 






1. 






























































• 1 








' — 






















































































Am 
•H 
































































V1 

o 




1 




























.2 


u 
f> 

d 
































o 














































Ka-Bse oi 


section: St. Cyr 336 (Barte 


1 36 


-IC) 












-.a 


Size of aodeli29.S3» x 5.B3» 
Wind velocity: 131.2 ft. /sea. 
Wliere tested: S»T.Ae. Lab. I^a-te: 1935 













-It -IQ -« -6 



-4 -2 0 2 4 6 s 10 12 14 16 IS 
Angle of Attack in Segreea. 



^36 

.?2 

30 
.2$ 

26 

.22 I 
20 J 

+ 

.16 J 

< 

.12^ 

t 

.10 i 

.06 
.04 
.02 
.00 



RZFEREHCi: NO. 73? 



Kaiw of section: St. Cyr 334 (Btrtel 17-IC) 
Sise of aodel: 39.53* x 5.83" 
Wind velocity: 131.2 ft,/»eo. 
WliAra tested: S.T. Ae. Lib. IMite: 

-2 0 "J 4 6 S 10 12 14 
Angle o£ Attack In Degrees. 

Percent of Cliord 



2S 

26 
24 
22 
20 

ris 

516 

£l4 
•J 

6 
4 
z 

0 



-12 -10 -S -6 -4 





DP'R 


i-v*n .. 


30 






















0 

U 
£i 

10 
15 
20 
30 
40 
50 
60 
70 
5^0 
90 


3.98 
6.^ 
7.00 
S.OO 
8.75 
9.SD 
9.90 
10,30 
10.60 
10.40 
9.80 
8.70 
7.00 
4.90 
2.50 


3,98 
3.10 
1.40 
0.70 
0.30 
0.10 
0,10 
.0.3S 


fS 0 






























































































c 






















































-10 


























0 
1 
1 
1 
1 
1 

c 


.30 
,30 
.45 
,45 

,30 
,00 

.50 
.35 
.00 














































1.6- 
























95 ^ 1.25 
100 ( o.co 
























1,4- 


0 

Uo 

■d 

h20 
fi 

i30 

e 

^« 

0 
u 

"^0 

^60 

u 

^70 

g90 

i 

Oi 
































































































0 
fit 

g 
0 

1 

+* 














CP 




< — ' 














1. 






























































•a 






























































,6 






























































h 


































0 
































.2 - 


M 

© 

(3 . 
































0 

0 










Cd 




































Katn 


t oi 


sec 


tior 


: St 




X 33 


8(Ba 


f tal 


4-IC 


) 












-.2 


Size of aodel: 29.65» x 5.85" 
Wind velocity: 131.3 ft. /sec. 
Where tested: S.T, Ae. Lab. Deites 1936 













-2 0 2 4 6 S 10 12 
Angle of Att&ck in Degrees. 



,02 



AERODYNAMIC CHABACTEEISUCS OF AIKFOILS— V 



171 



ESJTREId SO. 7aS 



Percent of Chard. 



-IE -10 -8 «6 -4 









1 — 30^ 

(-1 
© 

0 ^ 


















0 

li 

h 

10 

15 
20 
30 
40 
50 
60 
70 
SO 

50 

55 
100 


3.04 
7.80 
9.30 
11.23 
13. SO 
13.S5 
15.35 
16.30 
15.80 
16.60 
15.60 
13.70 
11.15 
7.70 
4.00 
2.00 
0.00 


3.04 
1.20 
0.8O 
Q.35 

0.15 
0.05 
0.10 
0.25 
0.85 
1.35 
1.60 
1.60 
1.40 
1.05 
6.50 
, 0.35 
0.00 


If 


- 


f 


































f 














\ 




1 














1 










1 






t 




















-10 






1 
















j 






























































































0 
SrlO 

b20 
c 

St 

0 

N 

_g60 
u 

^70 






























































tJ 
e 
























































-X- — ■ 






■< 












CP 


















































<M 










L/D 










































/I 








C 






































f 


























>- 


goo 

M 

0< 
































VI 

0 


// 




























.2 - 


0 
c 




Jf 










































































Saa 


e 


oi 


sec 


ties 


i: St 




r 34 


1 (1 


arte 


1 37 














-.1 


Sise of Bodel: gg.SS* x 5.83« 
Wind Telocitr: 131.2 ft. /see. 
W&ere tested: T. ie'. Lab. Bs-Uii935. 













Percent of C^ril X.l.C.A. 
10 go -^0 i^O RO 60 70 80 90 10 0 



•36 
3^ 
.32 
'30 

.25 

.26 



IS 



16^ 
o 

' — t 
li^^ 

.12^ 

log 

.OS 

.06 

(A 

00 



-2 0 2 ^ 6 8 10 12 14 16 IS 20 22 
An^e of Attack in'rigrees. 




-12 -iO -« 



•2 ^6 2 S 6 ' S 10 12 14 16 IS 20 a r 
An^e of Att&ch in Eeg^eea* 



EETKlESCk XO. 730 



Percent of Cljord S.A.C.A 

^ 0 10 go "^0 4q 60 70 go go 10 0 

m t I ( ^ i I"!" * 



ESFZHZSCi: 50. 



percent of Cbord 




£6 

24 

22 

20 

^IS 

^16 

5i4 
..3 

5 10 

6 
4 

2 
0 
-2 
-4 









30 

ilio 


Ntil \ 1 


















0 

li 

h 

10 
15 
20 
30 

40 
50 
60 
70 
SO 
90 
95 
100 


2.41 
4.25 
5.10 
S.23 
7.30 
7. 87 
S.90 
S.60 
9.74 
9.30 
5.55 
7.35 
5.85 
4.05 
S,05 
1.05 
O.OO 


3.41 
1.45 
0.59 
0.30 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
Q.OQ 
0.00 
0.00 


MM 


\ \ 


















tin 




















WW 






















































t 








to 


























































































1.6- 














































l4- 


0 

^10 

Si 

h20^ 
c 

130 

0 

%0 
•d 

0 

S50 
|oo 

u 

Pk 
















































































c? 
















< 

0 

0 

0 
0 
































L 








































-Tj 
































i 








































\ 










.6 












































/ 












\ 






ii 














7 






















V4 

0 


































.2 - 


u 
c 
































0 






























0 










CD 


! i- 
































e of Gee 


tioti 




ode 


St. 


Gene 


fie 3 


0 
















Size of Bodelt I^.S?" x 7.S74* 

^iad Telocity; Sa.4 ft./eeo. 

Wiare tested: Rhode St. Gec.eseEa.te: 1937. 













-2 0 2 4 6 S 10 12 14 
Angle of AttACfc in Eegrees. 



36 

34 
.32 
•30 
.2? 
.26 

.24-: 
.22I 

.20 I 
g 

.IS 

+j 

.161 
t> 

.14 S 

P 

.12 ^ 

.10^ 

.OS 

.06 

.04 

,ot 

.00 



-12 -10 -S -6 -4 -2 0 2 4 6 S 10 12 14 I6 IS 20 22 
Angle of Attacl: in Segrees. 



172 



REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



REFTREirCE FO. 733 



Percent of Chord 



EEFEREKCi: TO. 733 



Parcent of Chord 



7^ 
It 
20 

I" 

giif 

5 10 
^ fi 
6 
\ 
2 
0 
-2 







W« R 




30 


T 
























0 

10 
15 
20 
30 
40 
50 
60 

79 

50 

go 
lEo 


3.93 
5.35 
3.23 
7,63 

&,eo 

9.63 
10.85 
11.78 
11.90 
11.37 
10,45 
B.Q3 
7.15 
4.9^ 
3.4€ 

i.al 
0.00 


3,fi3 

i.30 
6.73 
0.37 
0.19 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 




























0 
in 


i 
































































































T 
























1 






































































1.6- 
















































" 0 
JlO 

H 

&20 

I30 
0 

0 
u 

Vigo 

^60 

^70 

290 

M 






















































Ct^ 










































3 
<-< 
0 

< 

0 

JH 

s 

+* 














CP 


















1. 








































// 
y1 


L/D 




























X 






















































.6 






























































h 


































V» 
































.2 - 


c 
♦> 














































































Ha^ 


of 


0eo 


tion: Rhc 




it, C 




















-.2 


Size of model: 39.37" x 7.874« 

lind ?«looity: 98.4 ft./cea. 

Ibere tested: Rhode St, Go-oai^s.tc: 192? 













3€ 

3if 
.32 

30 
.25 

26 

2if^ 



18 

d 

o 

12 

to 

sS 

10 S 

OS 
.06 
.O^V 

02 



-12 -10 -« -6 -4 -a 0 a if 6 8 10 12 m- i6 is 20 22 

Angle of Mtack in Dsgirees. 



BEFERTSCE SO. 734 



Percent of Chord 



as 

26 
sf 

22 
20 
^18 

016 

5 10 
s 

6 

If 





UP'R 




30 

*» K 

fl 0 






V. 




v*. _ 








V 1 


t 


t z. 






0 
10 

15 

20 
30 
40 
50 
60 
70. 
80 
90 

95 

100 


4,00 
7.10 
8.50 
10.37 
11.95 
13.13 
14.95 
15.99 
15. S3 
15.50 
14.29 
13.34 
9,75 
e.75 
3.38 
1.36 
0.00 


' 4.00 
1.65 
0.99 
0.50 
0,36 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0*00 
0»00 
0.00 
0.00 






















































\ 
















































































































































































1.6- 
















































0 

M 

h20 
0 

S 
u 

■d 

^60 
0 

^70 
S50 

|00 
































































































i 
0 

■p 

0 

0 

+J 

V( 
































1. 






































/ 
































{ ^ 
































L/D 






















,6 






i 
























































w 






f 




























0 
































.2 - 


u 
f> 

+» 
a 
































a> 
















































s of 




tion 


: Rh 


ode 


St. 


Gene 


ae I 


6 














-.1 


Size of JKJdel: 39.3?" x 7.874" 

Wind velocity: 98.4 ft.7&aa. 

Where tosted: Rhode St, C9neeeBa.te; 1937 













.36 
.3i^ 
02 
.30 
.2S 
.26 

.20 S 

:S 

+» 

fi 

,16 ,S 

u 

• 14 S 
o 

,12 

feo 

.10 s 

.06 

.02 





OP'R 


LV'R 


I — ^ 












r — 
















0 

?i 

10 

15 

20 

50 
60 
70 
SO 

90 

95 
100 


3.47 
6,20 
7.37 
8.96 
10.40 
11.37 
13.85 
13.38 
14,07 
13.43 
13.35 
10.61 
8,45 
5.85 

a. 93 
1.53 

0.00 


3.47 
1.40 
0.S6 
0.44 
0.33 
0,00 
0.00 
0.00 
0,00 
0.00 
0,00 
0.00 
0,00 
0.00 
0.00 
0.00 
6.00 


^* 
c 

0 

in 






















































h 




















































1 


































































































1.6- 
















































&10 

t<20 
P 

^0 
0 

JfO 
0 

^50 

■d 

|6o 
y 

^70 
g90 






























































u 

-i 
, 9 






















<^ 


































































±. 


p 

0 

a 
+» 








/ 
























.2 






































f 
























,6 






























































w 


































Vt 
































.2- 


u 

s 




\ 




























1- 
















































s of 


eoc 


tion 


: Rl 


lode 


St. 


Gen 




34 














-.2 


Size of ffiodel: 39.37". x 7.874" 

Wind velocity: 98,4 ft>/aeo» 

Where tested; Rhode St. OenesiJfcte: 1937 













.35 
.3iV 
.32 
30 
.2« 
.26 

rH 

.20 a 
,0 
■< 

.is"" 

+* 

a 

.16^ 
o 

.12 " 

.10 I 

.0« 

.06 

.OJf 

,02 

.00 



REFEREHCE SO. 735 



Anglo of Attack in Segreet. 



Percent of Chord 



K.A^C.A. 



26 
£6 
2h 
22 
20 

ris 

a 

016 
^llf 

13 

m12 
o 

°10 

6 
If 
2 
0 
-2 
-4 





DP'R 




30 

fi Q 

Sfiio 




























0 

1^ 

2i 

?i 

10 
15 
20 
30 
40 
50 
60 
70 
CO 

9.0 
95 
100 


1.00 
2.67 
3.55 
4.87 
5.70 
6.40 
7.25 
7.80 
8.03 
7.72 
7.17 
6.32 
5.33 
4.10 
3.50 
1.50 
0.30 


1.00 
0.34 

■0.00 
0.00 

0.00 

0.20 
0.40 
0.55 
0.65 
0.?0 
0,70 
0,63 
0.55 
0.44 
0,25 
0.15 
O.O) 


























































I 


















































































































































1.6- 
















































0 

&10 

t»20 

I30 
0 

0 
u 

<h5o 

-d 

|60 

U 

^70 

g$0 
oflO 




1 1 
























































en 






L/D 






















i 

a 

s 

■p 

c 
«> 

0 
v, 

v< 

„-£ 


All In i 
























1. 


a - e.oojt 

b - 7,00^ 


























C - 4.27^ 
d - 3.73^ 


























.s 






























































.6 
































































































v< 

0 










/ 






















.2 - 


0 










/ 






















03 
0 












Co 


































K&a 


e of 


aec 


tion 


:I. 


3. A* 


571 


















-.2 


Size of aodel: 3O»?09" x 5.118« 

Kind Telocity: 131.3 ft./seo, 

fbare tested: I. S. A, De.te:191l 













Angle of Att&ck in Degree a. 



-12 -10 -S 



-2 0 2 f 6 S 10 12 14 16 IS 20 
Anglft of Attack in Degree** 



36 

34 
.32 
.30 
.26 
.26 

.22 I 

.20 S 

.IS"" 
+» 

.16 5 

.J 

.10 I 

.OS 

.06 

.02 
.00 



AERODYKAillC CHARACTERISTICS OP AIEFOILS — V 



173 



EimrSCI 50. 733 



2S 

26 

20 

£3 

I" 

z 

0 

-a 



?€rceiit of Clicid ir.A.C.A. 
TO 20 %0 SO 60 70 SO go 10 0 



J6 
30 

.2S 
,26 

i 

.2Z\ 
,20 a 

.is" 

t 

e 

c 

.10 J 
.OS 

.OS 

.0^ 
.02 
.00 



EETTRZSCS to, 757 




ffa» of Bcctioji; I.S^l. ^73 

Size of aodal: 30. 70S" x 5. 118" 
.,2 Wind Telocity: 131.2 ft. /sec. 



Hiere tasted: I. S. A, Date; ISl? 

.12 -10 -« -6 -4 -2 0 i 6 i 10 12 16 IS 20 22 

Angle of Attach in. regree?. 



RinSESCS 50. 73B 



^16 



^10 

6 

2 
0 
-2 

4 



-12 -10 -S -6 -It 



Percent of Giord 7.A.C.A. 
- IQ 30 ^ 6Q 70 SO 90 lO O 



-36 
.3»i- 
.32 
-30 

.25 
.26 

'A 

.20 1 

-is" 

.16.: 
< 

.12^ 

J 

.10 i 

.08 

.C6 




liaa of section.: I.S.a, 60S 
Sise of aodel: 33.44« i S.Ti" 
Wind wlocity: 133.4 ft./*ee. 
Wbere tested: I. S. A. 



Es.te 11918 



2S 

.26 

2^^ 

22 

20 

flS 
a 

oi6 

o 

^10 
6 

If 

2 
0 
-2 









4» V 

%t 
U 

o 

< 


-3OT 


f ! 1 






1 






1 




+ 


0 

li 

R 

10 

15 

20 
30 
40 
50 
60 
70 
SO 
90 
95 

100 


1,12 
3.20 
2.85 
3. SO 
4.40 
4.S5 
5.50 
5.92 
S.05 
5.75 
5.30 
4.50 
3.70 
2.55 
1.80 
1.35 
0.50 


1.12 
0.42 
0.30 
0.05 
0,00 
0.17 
0.35 
0.42 
0.52 
0.65 

o.so 

0.50 
0.33 
0.12 
0.00 
0.00 
0,15 


20 I 


41 














— } 






















1 




1 




S\ 


















1 






















1 ■ 


0 






















1 1 1 


















1 




\\\ 


















1 




-10 

i 
























i 




















1.6- . 


























1 

1 






















0 

kIO 
u 




1 i 






1 














































L2 

5 


130 

o 

■^0 






J- 

0 








L/D 


















All Id 
cf acaj 
a. - S. 
b - 3. 


5S 

1 




























% 


























































c 
0 


o60 

3 




















































!/ 








— 

0 

.6" 

¥> 




















\ / 




























1 








►J 


































Vl 

o 
































o 

C- 






























.2 - 














Co 




































' section 


x: I 




. 607 












-.2 


Size of aodel: 32.44" x 5.74" 
^ind Telocitj: 133.28 ft./aec, 
^ftfire tested: I. S. A. Da.t«: 191S- 















-12 -10 -S -6 -4 



RSTERESCE 10. 739 



-2 0 2 6 S 10 12 

Angle of Attaci in legreea. 



Percent of Ciord 



36 

32 
30 

2S 

26 

,20 S 

.16 

u 
o 

<A 

.06 

06 
0*V 
*0£ 
00 



IS 

016 

gl^ 
1.3 

= S 
6 

2 
0 
-2 
Jf 



-2 0 2 K 6 6 10 12 1^ Ig IS 20 22 
ingle of Att&ek in. £eg?e«3. 



■£ 




LV'f? 


30 

^«20 

e 0 
» 43 10 

9 

0 


1 


1 


^ 








1 ' f 1 






0 

li 

2| 

?i 

10 
15 
20 
30 
40 
50 
60 
70 
SO 

90 

95 
100 


1.05 
2.0s 
2.60 
3.30 
3.99 
4.47 
5.30 
£.00 
6,40 
6,05 
5.30 
4.47 
3,52 
2. 57 
1.70 
1.35 
0.77 


1.05 
0.13 
0.00 
0.00 
0.00 
0.10 
0.25 
0.40 
0.55 
0.72 
0.63 
0.50 
0.33 
0.13 
0.00 
0.00 
0.17 


W 


1 


I 1 








1 


1 






\ 


1 










I 












) 


1 1 


















E 


i 










! 












1 


















II 


i 


f 




















fi 


1 


; 


































































1.6- 














































1.4- 


0 

|io 
i30 

Q 

0 
0 

^70 

250 

h 

P. 


1 1 


I 




















































All in ^ 
— of epaji 
a - 4.S7 
b - 3.00 








L/D 




















0 
1 




























1 






















































.2 






























































.6 






























































k 












































* 






















.2 - 


































0 
0 


















CD 






































5aas of 


sec 


tion: I.S.A. S6$ 














-.2 


Size of acdel: 37.55S" x 4.593* 

Wi=d velocity: 35.6 ft./aec. 

Wber^ tes'ted; I* s. A. Da-tes isiS 













-12 -10 -« -6 -4 



-2 0 2 4 6 S 10 22 14 16 IS 20 
Angle of Attack in IJegrees. 



■ 36 
OH- 
.32 
► 30 
,2S 
.26 

.Z2| 

r-t 

.20 i 

£1 
■< 

.is"^ 

,16 I 

• l^S 

.12 S 
to 

.10 I 

.OS 

.C6 



174 



REPORT NATIONAL ADVISORY COMxMITTEE FOR AERONAUTICS 



REFEREHCE KO. 740 



percent of Cbord 



REFERENCE NO. 741 



2if 
22 

20 

a is 
u 

oi6 

5iif 
a 10 

+> 

6 
If 
2 
0. 
-2 



-12 -10 -« -6 -4- -2 











30 




























Q 
U 

R 

10 
15 
20 

70 
SO 
30 
95 
100 


1.55 

2.70 
3.44 
3.90 
4.37 
4.91 
5.37 
5.50 
S.37 
4.65 
3.73 
3.65 
1.67 
0.80 
0.60 
0.19 


1.55 
0,95 
0.70 
0,38 
0.30 
0.08 
0.03 
^.33 
0.S7 
1.13 
1.43 
1.37 
1,10 
0.75 

o;35 

O.IS 
0.00 






























+> u 
P o 

u 
e 

&< VI 0 

in 


1 




















































































! 




















































































1.6- 














































l.lf- 


0 

S 

«i20 
c 

o 

h 

^50 
•n 

|60 
^70 

g 

"00 
































































































s 

« 

+i 
c 

u 

(3 
O 

o 












L/D 




















1. 






























































.3 






























































.6 






























































^. 


































o 
































.2 - 


«> 
♦» 






























© 












CD 






































Kam< 


3 Of 


eec 


ticn 


: I. 


S,k, 


691 




















Size of modal: as.35» x 4.734" 

Slnd velocity: 59.05 ft./ies, 

iTnere tested: I. S. A, Date; 1919 















REFEREKCi: HO. 743 



2 if 6 S 10 
Angle of At tick In Degree a. 

Percent of Chord 



Percent of Chord ff.A.C.A. 
. 0 10 20 y ^0 RO 60 70 80 90 IQ Q 



.35 

.32 
♦30 
,2S 
.26 

,22l 

.20 I 

.18" 
+ 

.16 i 

.11^5 

c 

.12 ^ 

t 

.10 J 
.OS 

.06 

.Olf 
.02 
.00 



2$ 
26 
2lf 
22 

20 

u 
Q 

•J 

6 
h 
z 

0 
-2 



-12 -10 -8 



-A 


3 10 20 '50 %.0 c 


0 e 


0 7 


3 so 90 IC 






LV'R 


■ p\> 

0 u 
e 

Pi M 0 

tn 




























0 

li 

10 
15 
20 

11 

70 
fio 
90 
95 

lOO 


0.82 
3.1s 
3,60 
3.85 
4.75 
5.45 
6.45 
7,22 
7.75 
7.53 
6.80 
6.80 
4.45 
3.10 
1.67 
1.10 
0.25 


0.63 
0.30 
0.17 
0.03 
0.35 
0.S7 
1.55 
3.13 
3,80 
3.87 
• 3.10 
1.47 
0.90 
0,53 
0.35 
0.15 
0.00 




































































































































^ 1 1 














1 


































































1.6- 
















































0 

&10 

t«20 
0 

^30 

o 

o 

V.50 

060 
W 

^70 
»^ 

®90 
3 ■ 
goo 






























































A 
0 
































x,c 


0 
ta 

< 

® 

0 
0 

+* 
<i-i 














L/D 


















1. 






























































-S 






























































.6 






























































\i 


































u 

0 
































.2 - 


e 

■p 
a 


































e 


















































e of 


eec 


tion 


: I. 


S.A, 


§02 


















-.1 


Size of aodel: 31.89« x 5.315* 

Kind veloeltys 6S.6 ft./aeo. 

Where tasted: I. S. A, Be-te: i9ao 
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Size of wjdel: 34. x 4.067* 

•ind relooltr: 65.6 ft./eeo. 

Where teited: I. 6, K, Bikte: 1930 
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Size of Bodel: 33.63a" z 3.937* 

nnd Tftlocity: 65.6 ft./iM. 

Wbsre tested: I. S. A. Da-te: 1931 
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Size of ffioael: 29.134" x 4.856" 

Wind velocity: 65.6 ft. /sec. 

Where tested: I. S. A. Date: 1933 
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Size of ffiodel: 31.49S« x 5.245" 

Wind Telocity: 65.6 ft. /sec. 

Itare tasted: I. 5. A. Date ; 1925 
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Size of Bodel: 31.4S6« x 5.a4S» 

ncd velocity: 65.6 ft. /sec. 

roere tested: 1. S. A. I!a.t*: 1933 
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Siz« of ttodel: 3d. 346" x 4.7S4' 

Wind Telocity; 98.4 ft. /too, 

irhars testecl: D.G.A. B&te: 1925 
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Size of model: 33.343" X 4*734* 

Wind Telocity: 65.6 ft./eeo. 

Where tested: 0. G. A. Ca.te: 1924 
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Ordinates for doited seciionj at tip, where ratio of ordinate Additional ordinate^ required to give camber at stationSf 
to chord differs from that of section at center of span not given on indiuiducd characteristic sheets 
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